Most evidence about the effectiveness of treatment for depression is based on short-term psychotherapies such as cognitive-behavioural therapy (CBT), short-term psychodynamic therapy and interpersonal therapy. That body of evidence indicates that effect sizes at treatment termination 1, 2 and at follow-up 3, 4 are high but that remission rates are very low, 5 especially in groups presenting with more complex clinical pictures. Furthermore, differences in effectiveness were found between these therapies. 5 The low remission rates in depressed patients can be explained, at least in part, by the relatively high prevalence of comorbid personality disorders in these patients. 6 Indeed, a large meta-analysis 7 demonstrated that comorbid personality disorders more than doubled the risk of a poor outcome (odds ratio = 2.16, CI 1.83-2.56), irrespective of treatment modality. Furthermore, even though most studies included in this meta-analysis looked at pharmacotherapy with antidepressants, this effect was also apparent in the psychotherapy studies included. Newton-Howes suggests that this effect could be related to the untreated personality pathology. 7 However, there were also psychotherapy studies which failed to find a negative effect of personality disorder on treatment outcome. 8, 9 The strong treatment focus of the examined therapies (in other words, CBT) on depression may explain why the presence of comorbid personality disorder had no effect on that treatment focus.
In general, follow-up studies indicate that effects are relatively stable in samples of depressed patients despite the major fluctuations that characterise the course of this disorder. 10 However, it is not clear to what extent the effect of therapy is maintained in patients with comorbid personality disorder. 11 It is also unclear what improvement can be expected in this patient group on personality parameters in short-term psychotherapies and whether an improvement of that kind will be needed for therapy to result in a sustained effect on depression. In addition, the persistence of poor social and interpersonal functioning is likely to contribute to susceptibility to recurrence of depression in this comorbid group. However, to our knowledge, no studies have yet been conducted of how personality disorder affects 1 year follow-up outcomes in depressed patients after short-term psychotherapies.
This study investigates the role of personality disorder in a large clinical sample of depressed patients treated with either CBT or short-term psychodynamic supportive psychotherapy (SPSP). The research questions are as follows.
(a) Do depressed patients with and without personality disorder differ in their sociodemographic characteristics and in their depressive symptoms?
(b) What is the difference in therapy effect in depressed patients with and without personality disorder at the end of treatment and at follow-up? (c) Does the treatment modality (CBT or SPSP) affect the treatment outcome at treatment termination and follow-up?
Method Design
This study draws on data from a randomised clinical trial looking at the effectiveness of a psychodynamic approach (SPSP) and CBT for depression. The study was approved by the Dutch Association of Medical-Ethics Committees for mental health organisations. For more information about the trial design, eligibility criteria, determination of the sample, harmful or unintended effects of the sample, randomisation procedures and interventions, refer to Driessen et al. 12 Trial registration: ISRCTN31263312 (http://www. controlled-trials.com).
Interventions
Both psychotherapy conditions included 16 individual sessions over a period of 22 weeks and were conducted on the basis of published treatment manuals. 13, 14 CBT is based on the principles of Beck 15 and consists of behavioural activation and cognitive restructuring based on a session-by-session protocol with homework assignments. SPSP was used to represent the psychodynamic intervention. This modality involves a more open patient-therapist dialogue that uses supportive and insight-facilitating techniques to address the emotional background to the depression by discussing current relationships, internalised past relationships and intrapersonal patterns.
Patients with severe depression, as determined by a Hamilton Rating Scale for Depression (HRSD) 16 score ≥24 at baseline, and moderately depressed patients at baseline who developed severe symptoms during psychotherapy were offered additional antidepressant medication.
Participants
The main diagnosis in the 341 patients in the original randomised controlled trial 12 was major depressive episode according to DSM-IV criteria as assessed with the MINI-International Neuropsychiatric Interview-Plus (MINI-Plus). 17 Other inclusion criteria were a HRSD 16 score ≥14 and age 18-65 years. Exclusion criteria were actual presence of psychotic symptoms or bipolar disorder, severe suicidality, substance misuse disorders, pregnancy, inability to meet trial demands, and use of psychotropic or other medications that might influence mental functions. The participants were recruited from three psychiatric out-patient clinics in Amsterdam, the Netherlands, during the period April 2006 to December 2009. One year follow-up assessments were conducted from April 2007 to January 2011.
Measurements

Personality disorder measure
Personality disorder diagnoses were assessed using the International Personality Disorder Examination -Self report (IPDE-SR). This is a self-report questionnaire based on the IPDE, 18 a semi-structured interview for personality disorders. The psychometric qualities of the Dutch version of the IPDE-SR are moderately reliable (Cronbach's α = 0.66), and its temporal stability is also moderate (r = 0.62). 19 The IPDE-SR consists of 174 questions in seven topics in line with the IPDE semi-structured interview. Most IPDE questions have a single corresponding item in the selfreport version. The questions are scored on a three-point Likert scale: 2 = true, 1 = uncertain and 0 = false, resulting in both dimensional scores and diagnoses. The dimensional score is calculated for each personality disorder by counting the number of criteria met (as 'true' statements) for each disorder. As the prevalence of personality disorders is overestimated by a factor of 2.5 in comparison with a semi-structured clinical interview (e.g. IPDE), the IPDE-SR is considered suitable as a screening instrument for personality disorder but not as a diagnostic tool. 20 As 196 (57.5%) participants of the original sample (n = 341) filled in the IPDE-SR, we made a representative analysis of the research sample in order to test whether the group of patients with an IPDE-SR was an accurate representation of the total sample.
A few significant differences were found between patients with an IPDE-SR and those without. Patients who filled in an IPDE-SR lived alone more often, received social security benefits less often, had a higher level of education, higher incomes, and a greater number of previous depressive episodes; fewer had HRSD scores >24, and the mean IDS score was lower. No differences between participants with and without an IPDE-SR were found in terms of the following characteristics: gender, cultural background, marital status, interpersonal relationships (Outcome Questionnaire (OQ) subscale for interpersonal relations at baseline), social role-playing (OQ subscale for social role playing at baseline) and quality of life (EuroQol (EQ)-5D at baseline); comorbid dysthymia (as determined by the MINI-plus), prior treatment for current depressive episode and duration of the present episode.
Primary outcome measures
Depression severity and the course of depression were measured with the HRSD. 16 This is a structured interview consisting of 17 items that is designed to quantify the severity of depressive symptoms in patients already diagnosed with a depressive disorder. HRSD scores were established using the Dutch scoring manual: 21 its reliability and validity are good. 22 The independent assessors were research employees who, in order to promote interrater reliability, engaged in 1 h peer supervision sessions twice weekly at which audio-taped interviews were discussed. The average intraclass correlation coefficient for 46 audiotaped assessments scored by multiple assessors was 0.97. 12 Depression severity from the patient's point of view was assessed using the Inventory of Depressive Symptomatology, SelfReport (IDS-SR). 23 This self-report questionnaire was designed to measure specific signs and symptoms of depression in in-patients and out-patients. The scale consists of 28 items in five dimensions: vegetative symptoms, cognitive changes, mood disturbance, endogenous symptoms and anxiety symptoms. Each of the items is rated from 0 to 3 and is equally weighted in the total score, reflecting the subjective severity of depressive symptoms. The IDS-SR has good internal consistency, concurrent validity, and construct validity. 23 Both depression measures, the HRSD and IDS-SR, were found to be reliable at baseline assessment (Cronbach's α = 0.75 and 0.78, respectively).
Secondary outcome measures
Interpersonal functioning was measured with the subscale Interpersonal Relations and Social Role Functioning of the OQ-45. 24 These scales consist of 11 items and nine items respectively, each rated on a five-point Likert scale from 0 (never) to 4 (almost always). The reliability and validity of the Dutch version of the OQ-45 have been demonstrated. 25 Quality of life was measured using the EQ-5D. 26 This standardised, non-disease-specific self-report instrument is designed to describe health states. The questionnaire consists of five items covering the following health dimensions: mobility, self-care, usual activities, pain or discomfort, and anxiety or depression. The items are structured as follows: 1 = no problems, 2 = some problems, 3 = extreme problems. The validity and reliability of the EQ-5D are acceptable. 27 The IPDE-SR was assessed at week 5, while all outcome measures were assessed at baseline, during treatment (week 10), at the end of treatment (week 22) and at follow-up (week 52).
Statistical methods
A post hoc power analysis in G-power (α = 0.05, 1-β = 0.80) for a repeated-measures design revealed that the available 196 participants (intention-to-treat) were enough to detect an outcome difference (Cohen's d = 0.17) between the two patient groups and the treatment condition (SPSP or CBT).
The baseline characteristics of personality disorder and nonpersonality disorder patients were compared using χ
-tests (categorical variables) and analysis of variance (continuous variables).
Given the hierarchical data structure, linear mixed model analyses were used for the analysis of the repeated continuous outcomes. These analyses were conducted using a three-level structure (therapist, patient and repeated measures). To control for possible confounding, we added the following covariates: treatment condition, the baseline score of the dependent outcome variable and the number of previous episodes. The first analysis tested differences between personality disorder and non-personality disorder patients at each measurement point and also over all measurement points together. In the second analysis, the interaction between treatment condition and personality disorder/non-personality disorder was tested at each measurement point and over all measurement points together. In addition to these analyses, prepost effect sizes with 95% confidence intervals are presented. These within-group effect sizes are stated as Cohen's d corrected by the correlation between the paired measurements (d/sqrt(1−r). 28 The linear mixed model analyses were performed in MLwiN version 2.25. All other analyses were performed in SPSS version 22.0. Figure 1 shows the flow of the patients in the study. A total of 4866 patients were assessed for eligibility during a standard intake procedure: 570 (11.7%) were found to be potentially eligible and were invited for baseline assessment; 341 of these patients were randomised (SPSP: 177, CBT: 164).
Results
Participants
Of these 341 patients, 196 patients (57.5%) completed the IPDE-SR (SPSP: 104, CBT: 92). Ten of these patients (9.6%) in the SPSP condition and 17 (18.5%) in the CBT condition were lost to HRSD assessments midway through the treatment (week 10). The same happened with seven patients (6.7%) in the SPSP condition and 17 (18.4%) in the CBT condition at the end of the treatment (week 22). At follow-up (week 52), 26 patients (25%) in the SPSP condition and 25 (27.2%) in the CBT condition were lost to HRSD assessments. At follow-up, 71 patients (49%) had received additional therapy with no difference between the personality disorder and non-personality disorder groups (χ 2 = 1.328, d.f. = 1, P = 0.25).
Baseline characteristics
Sixty-three (32.1%) of the 196 participants who completed the IPDE-SR had no personality disorder as determined with the IPDE-SR, 38 (19.4%) had one personality disorder, 22 (11.2%) had two personality disorders and 73 (37.2%) had three or more personality disorders. The most common disorders were avoidant personality disorder (63.2%), paranoid personality disorder (60.9%) and obsessive-compulsive disorder (51.1%). Antisocial personality disorder (5.3%), narcissistic personality disorder (9.8%) and schizotypal personality disorder (15.0%) were less common. The demographic, social and clinical characteristics of the sample are shown in Table 1 . There were no differences between the sociodemographic characteristics of patients with and without personality disorder. The duration of the present episode was also similar in both groups. However, patients with comorbid personality disorder had a higher level of self-reported severity of depression (F = 14.73, d.f. = 1, P < 0.01), and a trend was found indicating higher HRSD mean scores for depressed patients with personality disorder (F = 3.67, d.f. = 1 P = 0.06). Furthermore, more previous depressive episodes were found in patients with comorbid personality disorder (χ 2 = 6.23, d.f. = 2, P = 0.04), as well as more problems in interpersonal relationships (F = 28.00, d.f. = 1, P < 0.01) and social functioning (F = 9.09, d.f. = 1, P < 0.01) at baseline. Table 2 shows the mean outcome scores at mid-treatment (10 weeks), at treatment termination (week 22) and at 30 weeks follow-up (week 52), as well as pre-post treatment effect sizes and pre-treatment-follow-up effect sizes. At each time point, multilevel analyses were conducted to determine the mean differences between depressed patients with and without personality disorder after controlling for covariates, treatment condition, previous depressive episodes and HRSD score at baseline.
Effect of personality disorders on depression outcome
As can be seen in Table 2 , both patient groups improved in terms of depression, interpersonal and social role functioning, and Koppers et al quality of life during treatment, at treatment termination and at follow-up, with medium to large effect sizes. At baseline, there were no differences in the scores of the two patient groups for depression severity and other measures. At treatment termination (week 22) and follow-up (week 52) the HRSD and IDS scores for patients with comorbid personality disorder were significantly higher (in other words, they had more symptoms) than for those without personality disorder.
The interpersonal OQ score at treatment termination (week 22) was higher in patients with comorbid personality disorder than in patients without comorbidity. This difference was no longer apparent at follow-up.
By contrast with the depression measurements (HRSD and IDS), there were no differences in the OQ social functioning and EQ-5D scores for the two patient groups at treatment termination and follow-up.
It is striking that there were more non-responders for the OQ social functioning (χ 2 = 21.01, P < 0.01) and EQ-5D (χ 2 = 25.53, P < 0.01) measures at week 52 than at week 22.
The analysis of all measurement points together showed a significant time by personality disorder interaction for the HRSD only (estimated mean difference = 0.048, s.e. = 0.024). Patients without personality disorder improved slightly faster than patients with a personality disorder.
Interaction between personality disorders and treatment condition Table 3 shows the mean outcomes at each time point broken down into four groups: depressed patients with or without personality disorder and treatment condition (SPSP or CBT).
In addition, Table 3 shows pre-post treatment and pre-treatment-follow-up effect sizes for both treatment conditions and patient groups. At each time point, multilevel analyses were conducted to determine possible interactions between comorbid personality disorder and treatment condition. The last column shows the multilevel analysis of the interaction.
There was no interaction in observer-rated scores (HRSD) or patient-rated scores (IDS) for depression severity between treatment condition and the presence of comorbid personality disorder at any time point. This indicates that the treatment condition (CBT or SPSP) did not differentially affect depression outcomes for patients with and without comorbid personality disorder. Similar results were found for interpersonal relationships, social functioning and quality of life. In other words, no interaction was found between treatment condition and comorbid personality disorder.
The analysis with time as a continuous variable from baseline to follow-up measurement showed no significant time by treatment condition by personality disorder interactions.
Discussion
The aim of this study was to examine the effects of comorbid personality disorder on treatment outcomes and 1 year follow-up outcomes of short-term psychotherapy for depression. In addition, we explored differences between depressed patients with and without personality disorder and looked at whether comorbid personality disorder was associated with a different response to SPSP and CBT.
In this study, depressed patients with comorbid personality disorder at baseline had more self-reported depressive symptoms, more previous depressive episodes, and more problems in interpersonal relationships and social functioning than their counterparts without comorbid personality disorder. These findings are in line with other studies 29, 30 which reflect the more chronic and recurrent course of depression in patients with personality disorder: HRSD Effect of comorbid personality disorder on depression outcome SPSP, short-term psychodynamic supportive psychotherapy; CBT, cognitive-behavioural therapy; EQ-5D, EuroQol-5D; HRSD, Hamilton Rating Scale for Depression; IDS, Inventory of Depressive Symptomatology; OQ, Outcome Questionnaire; s.d., standard deviation; s.e., standard error; CI, confidence interval. * P < 0.05.
scores in depressed adolescents with comorbid personality disorder are higher than in those without personality disorder. 29 In addition, higher levels of dysfunction at the symptom level and in social and interpersonal functioning have been found for depressed patients with comorbid personality disorder. 30 This study shows that the effect sizes were large in the group of patients who had depression but no personality disorder and in the group of patients who had comorbid depression and personality disorder. Furthermore, it is striking that effect sizes actually increased during follow-up irrespective of the presence of personality disorder. This demonstrates the usefulness of short-term treatment in all depressed patients, whether with or without personality disorder. However, despite the fact that patients with comorbid personality disorder improved considerably, we also found that comorbid personality disorder had a clear negative effect.
We performed secondary analyses to determine whether comorbid dysthymia or depression severity had an interaction effect with personality disorder on depression outcome. It emerged that comorbid personality disorder also had a negative effect on outcome, irrespective of the presence of comorbid dysthymia or depression severity. In these additional exploratory analyses of depression severity (estimated mean difference = 2.31, s.e. = 2.45) and dysthymia (estimated mean difference = 1.46, s.e. = 2.41), we found no interaction with personality disorder.
As Newton-Howes 7 suggests, a possible explanation for the negative effect of personality disorder on depression outcome is that the focus of both treatments is depression rather than personality disorders. Another explanation could be that the presence of a personality disorder interferes with the establishment of a therapeutic alliance, because the characteristics of personality disorder in particular are related to interpersonal dysfunctions such as problems with working relationships and capacity for intimacy with others. 31 In turn, a poor therapeutic alliance has a negative effect on treatment outcome. 32 The implication is that the negative effect of personality disorder on the therapeutic working alliance could affect the treatment outcome negatively. A third potential explanation is that depressed patients with and without personality disorder may have distinct neurobiological features related to, for example, the connectivity between complex brain networks or the function of the amygdala, and that these features may lead to variations in emotional dysregulation. 33 This factor could explain differential treatment reactions, and the hypothesis could be explored further by including neurobiological parameters in future studies.
By contrast with depression outcome, comorbid personality disorders did not affect social functioning or quality of life at treatment termination or at follow-up. Although social functioning and interpersonal relationships were poorer in personality disorder patients, a similar improvement was achieved in both groups and this appeared to persist through to follow-up. Once again, this underlines the usefulness of short-term approaches and indicates that improvements in these underlying vulnerabilities may be favourable for a future prognosis.
Nevertheless, the differences in impairment between patients with and without personality disorder remain considerable in absolute terms. For instance, the level of social functioning at treatment termination in patients with personality disorder was at the same level as that of patients without personality disorder at the start of treatment.
This suggests that in order to achieve an acceptable result in patients with personality disorder, more intensive and/or prolonged treatment may be required that also addresses the inter-and intrapersonal background of depression. 34 To our knowledge, studies of the effect of comorbid personality disorders on interpersonal functioning, social role functioning and quality of life are very scarce or heterogeneous. This study found that short-term psychotherapy, irrespective of the treatment modality, leads to improvements in these areas in both patient groups and that personality disorder had no effect at treatment termination other than in the area of interpersonal functioning. This was also found to be the case for social role functioning and quality of life at follow-up.
No interaction was found between treatment condition and personality disorder, indicating that the two treatment modalities are equally effective for both patient groups.
Some other studies have found that personality disorder has different effects in different treatments: Hardy et al 30 showed that CBT was more effective than psychodynamic-interpersonal psychotherapy for depressed patients with personality disorders. In another study, comorbid personality disorder had a negative effect on depression treatment outcome for patients who received interpersonal psychotherapy, but not for those who received CBT. 9 Despite these studies and in line with our findings, the review by Newton-Howes 7 mentioned earlier concluded that the type of treatment does not affect treatment outcomes in the two patient groups.
As SPSP focuses specifically on interpersonal aspects of depression, we had expected problems in interpersonal relationships and social functioning to improve more in the SPSP condition. However, no differences were found between the two conditions in this respect, and it cannot therefore be concluded on the basis of our results that this presumed SPSP working mechanism actually leads to outcomes of the kind we expected.
Although this study showed that short-term psychotherapy led to improvements in depressed patients with comorbid personality disorder at treatment termination and at follow-up, the improvement in depression outcome was less than that in patients without comorbidity, irrespective of the therapy modality. In light of these results, both treatments are an effective first step in a stepped-care approach. However, in addition to the observation already stated here that the focus of therapy on depression does not affect comorbid personality disorders, it may be concluded that the short treatment time and limited treatment sessions may, as claimed by Strandholm et al, 29 explain why treatment outcomes are worse in the presence of comorbid personality disorders. 35 More intensive or longer-term forms of psychotherapy could therefore be appropriate for these patient groups.
The current study has a number of limitations. First, the IPDE-SR is a self-report questionnaire for assessing personality disorder that was originally developed as a screening instrument. It cannot be used to formally assess personality disorder diagnoses and it is known to overestimate the prevalence of personality disorder by a factor of 2.5. There is also evidence that state effects, such as depression, may lead to an overreporting of personality disorders; 36 this may have resulted in even more false positives for personality disorder in this sample. Two-thirds (68%) of the sample in our study were diagnosed with personality disorder using the IPDE-SR. Elsewhere, however, studies using structured interviews for the assessment of personality disorder have reported lower comorbidity rates: one study 29 reported a comorbidity rate of 35%, while another 30 reported 24%. This could indeed indicate that personality disorder was overdiagnosed in the current sample, possibly limiting generalisation to patients with personality disorder in clinical practice. In addition, the overdiagnosis of personality disorder in our sample results in overlapping of the personality disorder diagnosis in different personality disorder clusters. We were therefore unable to differentiate between the three personality disorder clusters in terms of the effect on outcome.
Second, the participants who completed the IPDE-SR and those who did not differed significantly in terms of several characteristics (educational level, prior depressive episodes, living alone, Effect of comorbid personality disorder on depression outcome employment status, level of income and baseline depression severity). These differences may have affected the representativeness of the patient group studied. However, Mulder et al 37 have reported that neither depression nor demographic characteristics affect depression outcome. Nevertheless, several studies have shown that educational level, 38 history of depression 39 and baseline depression severity 40 are predictors of patients' outcomes after treatment of their depression..
Third, we could not prevent patients from seeking additional treatment during the follow-up period. However, controlling for additional treatment in the follow-up period did not change the general pattern of results.
Fourth, there was no control condition in this study and so we do not know whether the improvement in both patient groups during and after treatment was attributable to the natural course or to the interventions studied.
A strength of this study was the large sample, which allowed us to explore differences between depression with or without comorbid personality disorder, and between CBT and SPSP.
In addition, almost 40% of the sample consisted of patients with a cultural background that was not north-west European. Treatment was provided in regular psychiatric out-patient clinics, all patients were referred by general practitioners for further treatment, and no selection criteria were used with regard to psychotherapy suitability, personality disorders or previous therapy. All these aspects support the generalisability of the results to daily clinical practice.
In summary, our findings illustrate the usefulness of a shortterm psychotherapeutic approach in a broad group of depressed patients, both with and without a comorbid personality disorder. The effects are maintained over time, but this study also makes clear that patients with comorbid personality disorders need to improve more in the areas of depressive symptoms, interpersonal problems and social functioning in order to reduce susceptibility to recurrence in the future. Further research will be required to determine whether dosage optimisation, duration of psychotherapy, and type of personality disorder or personality disorder cluster affect treatment outcomes in these complex patients.
